Macrophages of the bovine heifer mammary gland: morphological features during initiation and resolution of the inflammatory response.
This work characterizes macrophage morphological features during initiation and resolution of an inflammatory response by the bovine mammary gland. The study has been carried out in 20 mammary glands of five virgin heifers by using light microscopy of natural and stained cells and by using transmission electron microscopy (TEM). The inflammatory reaction was induced by an intramammary administration of phosphate-buffered saline (PBS). It has been found that both the initial as well as the resolution phases of the inflammatory reaction are characteristic of the presence of various morphologically different macrophage forms. During the initial phase of the inflammatory response, the major proportion of the macrophage population consisted of monocyte-like macrophages, which represented newly migrated cells. These macrophages were 12-15 mum in size, with spherical or ovoidal shapes, and contained homogenous, fine-granular cytoplasm rich in Golgi complexes, numerous mitochondria, and no lysosomes. The nuclei of the macrophages were kidney-shaped, and surrounded by dark chromatin along the peripheries. Macrophages with phagocytosed apoptotic neutrophils in the cytoplasm were detected already during the initial phase. These macrophages reached the highest proportion 48-72 h after the influx induction and participated in the resolution of the inflammatory reaction. Other cells, also detected during the resolution of the inflammatory reaction, were vacuolized macrophages that formed the largest cells in the lavages of the mammary glands and that were structurally characteristic for the presence of vacuoles in the cytoplasm. In TEM the macrophage vacuoles formed both phagolysosomes with residues of pre-digested material of phagocytosed apoptotic neutrophils and vacuoles that were less electon-dense. Morphologically different forms of macrophages reflected their real-time functions in the inflammation process.